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CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of Korean Patent Application No. 00-40629 filed 
July 14, 2000 the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 
[0001] The present invention relates to a demultiplexer, and more particularly, to 

a demultiplexing apparatus and method, which simultaneously demultiplexes a plurality 
of transport streams (TSs) having different structures so that TSs can be stored in a 
storage medium such as a hard disc drive (HDD), or TSs can be easily transmitted 
through an IEEE1 394 or peripheral component interconnect (PCI). 

Description of the Related Art 
[0002] To transmit encoded audio, video and other supplement data (program 

selection information, program guide information, scramble information, etc.) in digital 
satellite broadcasting or ground wave broadcasting, data should be packetized, 
multiplexed into a program stream (PS) or a transport stream (TS), and then 
transmitted. 

[0003] The TS is used mainly for the case where bit streams are to be transmitted 

through a medium which has a high possibility of errors. Within the TS, the size of a 
packet is fixed so that parity information can be added for error correction. 

[0004] In the case when using moving picture experts group-2 (MPEG-2), the size 

of a TS packet is fixed at 188 bytes, and each packet is formed of a 4-byte header and 
a 184-byte pay load. 
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[0005] Meanwhile, in the case when using distributed sample scramble (DSS), 

the size of a TS packet is fixed at 1 30 bytes, and each packet is formed of a 2-byte 
prefix (header) field and a 128-byte transmission block (payload). 

[0006] The header of each packet contains packet identification (PID, or SCID in 

DSS's case), which indicates what information is loaded in the payload, and scramble 
information as well. The payload loads video, audio, and other tables, wherein 
thetables include a program map table (PMT) and a program association table (PAT), 
which is formed by the program map tables. 

[0007] The DSS TS demultiplexer has been implemented in various ways by 

multiple companies, and the models can be roughly divided into two types: a type 
having an embedded microprocessor for demultiplexing, and the other type without the 
microprocessor. 

10008] Meanwhile, the MPEG-2 TS demultiplexer of C-cube Co., which is now 

: _ widely used, has an embedded Reduced Instruction Set Computer (RISC) engine. This 
*- demultiplexer cannot process a DSS TS, but can process an MPEG-2 TS. 

{0009] There are demultiplexers sold by some companies in addition to C-cube's 

= demultiplexer. However, these demultiplexers cannot process a DSS TS, or even when 

a DSS TS can be processed, these demultiplexers cannot simultaneously process a 

DSS TS and MPEG-2 TS due to limitations of having only one input for receiving a TS. 
- Also, in a TS transmitted through PCI or IEEE1394, a predetermined packet cannot be 

replaced with a new packet, and a path for processing TS data cannot be changed in a 

state where the TS input is fixed. 

SUMMARY OF THE INVENTION 

[001 0] To solve the above and other related problems, it is an object of the 

present invention to provide an apparatus and method for demultiplexing a plurality of 
transport streams (TSs) having different structures, and either storing the TSs in a 
storage medium such as an HDD, or making transmission of the TSs over an IEEE1 394 
bus or a PCI bus easier. 
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[001 1] Additional objects and advantages of the invention will be set forth in part 

in the description which follows and, in part, will be obvious from the description, or may 
be learned by practice of the invention. 

[001 2] To accomplish the foregoing objects of the present invention, there is 

provided a transport stream (TS) demultiplexer for demultiplexing a plurality of transport 
streams of data having different structures, the TS demultiplexer having a TS input 
switch unit selecting TS data to be processed among a plurality of TSs of data; a packet 
identification (PID) filter unit extracting only packets of data having designated PIDs 
among TS data selected in the TS input switch unit, and outputting the extracted 
packets as program data; a descrambler unit descrambling program data output from 
the PID filter unit; an external output interface unit selecting desired program data 
among extracted packets of program data provided from the PID filter unit and program 
data provided from the descrambler unit, and outputting the selected program data to 
interface externally; and a CPU unit controlling each operation of the above units to 
-- demultiplex the plurality of received TSs of data. 

l[001 3] Since the TS demultiplexer has a TS input switch unit and an output switch 

*: unit, wherein inputs and outputs can be selected as desired, the external output can be 

easily changed by changing only the selected information of the TS input switch unit 

and output switch unit without changing inputs. 

[0014] Therefore, the demultiplexer of the present invention can selectively 

demultiplex multiple types of input data such as MPEG-2 TSs and DSS TSs, and 
particularly, can store the data in a storage medium such as a hard disc drive, or make 
data transmission over a IEEE 1394 bus or a PCI bus easier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and other objects and advantages of the present invention will 

become apparent and more readily appreciated from the following description of the 
preferred embodiments thereof, taken in conjunction with the accompanying drawings 
in which: 
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[0016] FIG. 1 illustrates a block diagram of an apparatus for demultiplexing a 

transport stream (TS) according to the present invention; and 

[0017] FIG. 2 illustrates a block diagram of an apparatus for demultiplexing a 

transport stream of the present invention in an embodiment based on the structure of 
FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] Reference will now be made in detail to the present preferred 

embodiments of the present invention, examples of which are illustrated in the 
accompanying drawings, wherein like reference numerals refer to like elements 
throughout. The embodiments are described below in order to explain the present 
invention by referring to the figures. 

oj0019] FIG. 1 illustrates the structure of a transport stream (TS) demultiplexer to 

which an embodiment of the present invention is directed. 

|0020] A TS input switch unit 10 selects TS data among a plurality of received TS 

I data and detects a synchronization signal of the selected TS data. 

[0021] A packet identification (PID) filter unit 20 extracts packets of data having 

p designated PIDs among TS data provided from the TS input switch unit 1 0, outputs the 
Q TS data as program data, and extracts scramble information from the header of a TS 

packet, which is required for descrambling by using the synchronization signal detected 

in the TS input switch unit 10. 

[0022] A descrambler unit 30 descrambles the program data using the scramble 

information extracted from the PID filter unit 20, and key information and scramble 
modes set in a CPU 50. Also, when scrambling is needed for the external output, the 
descrambler unit 30 scrambles the program data. Here, program data means data 
formed of only packets having designated PIDs among TS data. 

[0023] An external output interface unit 40 has a first external output interface unit 

40a for storing the program data, which is processed by the above units, in the form of 
TS packets in a hard disc drive over a PCI bus, or transmitting the program data 
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externally over an IEEE1394 bus through a network, and a second external output 
interface unit 40b for grouping the program data into audio/video data and 
supplemental data, and then transmitting the grouped data externally through an 
audio/video (AN) decoder and a peripheral interface, respectively, to reproduce the 
program data. 

[0024] The first external output interface unit 40a has an output switch unit 41 for 

selecting desired program data among a plurality of input program data, and a post- 
processing unit 42 for deleting or replacing a predetermined packet for external output. 

[0025] The second external output interface unit 40b has a buffer 43 for 

temporarily storing program data for reproduction, an AN decoder interface unit 44 for 
transmitting audio/video data stored in the buffer 43 and processed by the CPU unit 50 
(to be explained) to an AN decoder (not shown), and a peripheral interface unit 45 for 

: outputting supplemental data stored in the buffer 43 and processed by the CPU 50 over 

\ a PCI bus to external peripherals. 

[0026] The CPU 50 controls internal operations of the demultiplexer, and 

demultiplexes received TS data into multiple types of data to be output. Also, the CPU 
50 extracts a reference time value included on TS data, and using this value, 
synchronizes the system time of the demultiplexer to input TS data. 

(0027] The TS demultiplexer of FIG. 1 can be implemented as shown in FIG. 2. 

[0028] Referring FIG. 2, the TS input switch unit 10 selects and outputs TS data 

in the form that the user wants, among a plurality of received TS data, according to a 
command from the CPU 50. At this time, the received TS data at input switch unit 1 0 
includes MPEG-2 TSs having a packet structure of a 188-byte unit, DSS TSs having a 
packet structure of a 130-byte unit, TSs received over an IEEE1394 bus through a 
network, and TSs received over a PCI bus, and also other types of TSs can be 
included. 

[0029] Further, the TS input switch unit 1 0 detects a synchronization signal to 

determine the header of a packet, and transmits the synchronization signal to the CPU 
50. 



[0030] TS data selected in the TS input switch unit 10 is transmitted to the PID 

filter unit 20. The PID filter unit 20 receives the synchronization signal from the CPU 
50, extracts packet header information from the TS data provided from the TS input 
switch unit 10, and using the extracted packet header information, allows only the 
packets having designated PIDs to pass. Also, the PID filter unit 20, using the 
synchronization signal received from the CPU 50, extracts scramble information from 
the packet header, which is required for descrambling, and transmits the extracted 
scramble information to the CPU 50. 

[0031] Packets which are passed through the PID filter unit 20 are then 

transmitted to either the descrambler unit 30, the output switch unit 41 , or the buffer 43. 
The CPU 50 controls transmission to the descrambler unit 30, the output switch unit 41 , 
or the buffer 43, according to the external output form that the user selects. 

f:|0032] Program data stored in the buffer 43 is divided into audio/video data and 

^ supplemental data, and transmitted to the A/V decoder through the AA7 decoder 
;- interface unit 44 and to peripherals through the peripheral interface unit 45. 

JJ0033] The buffer 43 is a memory space for temporarily storing data, and the CPU 

50 processes data stored in the buffer 43 using an address. For example, program 
O data transmitted to the buffer 43 from the first descrambler 31 or the third PID filter 23 is 
II stored in a divided memory location of the buffer 43 and processed by the CPU 50. 
Here, processing refers to classification and selection of data. 

[0034] In the apparatus of FIG. 2, selection of input/output of the TS input switch 

unit 10 and the external output interface unit 40 is made by a selection input unit (not 
shown). The selection input unit can be implemented as an ordinary function key, or a 
program pop up menu. 

[0035] The embodiment of FIG. 2 is implemented such that the first PID filter 21 

transmits extracted packets of program data to the first descrambler 31 and/or the 
output switch unit 41 , the second PID filter 22 transmits extracted packets of program 
data to the second descrambler 32, and the third PID filter 23 transmits extracted 
packets of program data to the buffer 43. 



[0036] Therefore, according to the embodiment of FIG. 2, the user can reproduce 

and watch a desired program simultaneously while transmitting the program over an 
IEEE1394 through a network. 

[0037] The CPU 50 transmits scramble information extracted by the PID filter unit 

20 to the descrambler unit 30. 

[0038] Using program data transmitted through the first PID filter 21 and the 

second PID filter 22 and scramble information provided from the CPU unit 50, the 
descrambler unit 30 descrambles the program data and outputs the descrambled 
program data. In addition to descrambling the scrambled program data, the 
descrambler unit 30 scrambles program data again when scrambling is needed to 
externally transmit the program data through the first external output interface unit 40A. 

[0039] Program data output from the descrambler unit 30 is transmitted to the 

; output switch unit 41 for external transmission, or to the buffer 43 for reproduction. 

[0040] The output switch unit 41 selects and outputs program data to be 

externally transmitted, between program data transmitted from the PID filter unit 20 and 

! program data transmitted from the descrambler unit 30. That is, program data received 
through the TS input switch unit 10 contains multiple programs (for example, programs 
from a plurality of broadcasting stations), and among them, only those programs which 

: the user selects to be externally transmitted are ultimately output. 

[0041] Meanwhile, it may be necessary to change supplemental information, such 

as program designation information or program guide information, which is required for 
demultiplexing the selected program data again later. Since a packet designated in the 
original program designation information can be discarded when only a predetermined 
packet is extracted for storing or transmitting the data processed by the apparatus 
shown in FIG. 2, output TS data may be incorrectly demultiplexed unless program 
designation information is changed and then stored. Therefore, to prevent this, the 
post-processing unit 42 outputs TS data after a predetermined packet has been 
removed or replaced with a new packet. However, program data which does not need 
this post-processing is directly transmitted externally. 



[0042] Program data, which is output from the first external output interface unit 

40a, through the above described processes, is externally transmitted over an 
IEEE1394 or a PCI bus. 

[0043] Program data for reproducing audio/video reproduction is transmitted to 

the second external interface unit 40b. A TS data packet includes supplemental data, 
such as program designation information or additional information, as well as 
audio/video data, and in many cases, the supplemental data should be decoded in an 
external CPU. Therefore, program data transmitted from the first descrambler 31 or the 
third PID filter 23 to the buffer 43 is divided into audio/video data and supplemental data 
by the CPU 50. Then, divided audio/video data and supplemental data are transmitted, 
respectively, through the A/V decoder interface unit 44 to an A/V decoder (not shown), 
and through the peripheral interface unit 45 to peripherals. At this time, since most AN 
decoders receive a packetized elementary stream (PES) or an elementary stream as 
input data, the AA/ decoder interface unit 44 outputs a PES or an elementary stream, 

. and the peripheral interface unit 45 transmits data mainly over a PCI bus. 

[0044] In the present invention, the TS input switch unit 10 does not continuously 

select and process only one TS input. That is, while the TS input switch unit 10 selects 
an MPEG-2 TS to reproduce a program through the PID filter unit 20, a descrambler 

.- unit 30, and the second external output interface unit 40b, the TS input switch unit 1 0 
can alternately select a DSS TS to transmit externally through the PID filter unit 20, the 
descrambler unit 30 and the first external output interface unit 40a. 

[0045] Particularly, since the present invention has the TS input switch unit 10 

and the output switch unit 41 , input TS data and external output data can be easily 
changed as the user wants, by changing the selected information of the TS input switch 
unit 10 and the output switch unit 41 without changing input TS data. 

[0046] As described above, since the TS demultiplexer of the present invention 

has the TS input switch unit 10 and output switch unit 41 , wherein inputs and outputs 
can be selected as a user desires, the TS demultiplexer receives a plurality of TSs such 
as MPEG-2 TSs and DSS TSs, and reproduces a predetermined program 
simultaneously while transmitting the TSs externally over an IEEE1394 bus or a PCI 
bus. 
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[0047] Although preferred embodiments of the present invention have been 

shown and described, it will be appreciated by those skilled in the art that changes may 
be made in these embodiments without departing from the principle and spirit of the 
invention, the scope of which is defined in the appended claims and their equivalents. 



